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^:^o.iL ■a-'ti^'l*^ :t='4^*l-f -S^Ii^ :rf^a»JiH(ffiaSWaE»i1 iRaiii«ntffl vortex Scrubber). 
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4i. r ^i-i^.-fr/-! 

<^Ji-'^ -t.'?-.2L.5- ^R-iH^^l-W 1-17-7-301 • 

<y.{i.5?- S-iiili a.cJoM-*) 5L?>*VA 2-1348 
"^■a-^ -.^-.t-Sii :ELT^a-4'*l 1-41 •■•5 . 

«s| '■i 71 •■ 



^i) 1 1..^ .g. ^fv-^oii "^-il- 4°' RA^i-^ 

;«|2s.-lr.^l pV^im^^ RAM^il .g- tlr'^'Hl 4eH "l-'i*:* ^!D'*c'^*l^'g- ^4*i ^jls... 
A]is: ■?>; >i|4.tt^ RAM-?- -^'^I^^l JHtv 'ii 't^^Js-. 



^It-"* 5J*!4. 4*14--1^ BAM-Hl al^H^ ««J2.>!l^'£- «1 1 MOSFET<S "^1x4 

-•a. ^^ ^JL*?^| 9l3»a4H4 •ti'^-l- MOSFETS. oJ-V-oi'MA. te) "1". 'O'^l 'JAfe- -Tiifl-Am 

»ll »J'*^^«HiL 7114.^4. a|^^ MaSFET-& "O^'^MS. ^H-^m^- sflolftW^Hl «H',><>-i. 

t)|o|fcf^..Jl t"-!^ 44'»1 ol'Q^ »e*^4-5!!-41: s'r*'!!'*^* 'I**)^ =tf4«1-t 

9i<Hl ■i!«jy4. ^ag-'IM'h Tfloli/Jifa}. ^iH-^ 441- MIS(Metal Insulator 

Semicooductor)*«'^4 4-8-^4. '5^7| 7i|«l£=!l'^*l| Ji'^'SlV*! ^-i^^J-S-*- *-*^!4. 

.^SLSl-^sl MlS-g-aJ'Sl ;»I4?.'«-^*1! Vcc-M 1/2*4 l/2Vcc-S- Ht-H"! 

-S-'H 1983'd 9-^ V-U 4*V' -i^-^l ;«tl530.079.M '114-44 214. '<^4 "ilJZ-iM^fil 4i2. ^l-J^-a-g- ^S-y 
«Kr 'if-'J^i.i!-'*! '>il<'l4'^4 ?VS A4a^4"o^-*-l(it^ 4'»l-*aelA'i3-i^)»l. •X)-^ 'SSCC DIGEST OF 
TECHNICAL PAPERS. 1994 pp. 276 -pp. 277 it-b %Mlol Mcgraw-Hill Inc. 1985'd 2^ ll'U4. 
I "Nikkei Electronics". pp,243-DP.263<H) o^c).. 
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4 '^'^} ^.^^.^ "l'-^ ^l^^i SI 4. ^'I-^- -^Iti-^ ^t'^ft-f-t ^J^^inJ-^i ycc'^svA oKU' ^-f^-S-^J 4 -6 V 
s\ 4o|:^*U, ^1 ^^]:^^ ^^-^m* ^^."^^y ^'""il ^^-^ ^^J'?)'^ 

.5. 2!ii«>^ '^•1^*14. 

-^I'B^] -5^^^ '^^l-t ^-^^Si-^^ -^i'^^-^l;'! l^^ii^b ^4 ^]^.^.!*J''?^ ^.^1-^ -8-^^'=>l 

>il-/!1> ^l^J-H>'^S-ff|.s. H^vli .l^hoil^i i37l-5^^5, 4^.^'^ ^^|.:|| 

^*-fe:-4. it.^^ *^|r-i-gr3: ^JA»-«M1 ^^f^ ^ ^-^v <t{A '^Jis)'^^^! :*!«K a] ;*^*|,^ Ij 

^«|.^ 51^14. 

•'Vis 
'■m 

H^-^S) T'-^i'*)! -"■I^'^l, Hi.SL;*!! 7l'ij:«J-;ilt . . ;|J 



^^i*a-9?-i- ".i^ ^c^^i ^^^j-u^. u^i^-H^i iii^^Ji^ ^kt^^iA si-fe '■i'a 

[C] ^^J^ sliAJSw n^^7 al-'?-'"i:4(P2>. 

[D] >J-7J f^'-J-'J^.J-l- ;Hl i'aiil*V;4sf ^iy\ 'i^slo] A-i^al ^flif-S- "Jhfe- ^flz-W 

?1 ;9Ji--5}-'t] r|*il^lB{5i iji^-AJL ^is|«Hs- .-J^^iAUJ^CSW)* -r-Jtl^. ' 1 

-•^71 ^15} T^-a^ ^sn, uiJL*i) 7|*)^^«l ^J?"-'!.*! eil^JS. ^SJ-I- '^liZ.eH^^ ^Ji-fr;«| 

Ai6|Ai ^Sfai ;ji-^oi *-3-«l.t- >lo) ;.v^*M ^1^. ->i?i«>il 4*11. >*a* -g-d "jA-fr's} *14^1tHa| -S-saxi 

a, •& "H^] ^2&] -^f-^M *1<W 7l<^J4:*l'fer.- 

PAGE 29/43'RCVDATm056:S1:41PM [Eastern Daylight Tiine]'SW:USPT0{FXRF-1l3'^ 



1 



05/66/2005 18:03 FAX 212 484 3890 



ARENT FOX 



@ 026/043 



95-9072 

MISFF.T(Qm)-§- ff*). 
[B] (a) «li J 'tJJ*^'!] 2 Vcc). 

(b) •UJ't^i-?1'& ;M| 2 ^M. 

(c) ^1-3«:»1(A) 

(d) ^8)|<-J, ?11<.l.'i ^ i'^iasiJ'HI '41J-^ it^.^v?- :>\\1^'4-^^^ 1MISFET(Q53), 
^ »B2MISFET(Q54), 

(f) ^! 1 -^J^I 4 1 MISFET*] 4^1 ^sllH-'^ s^ 411^ ^'4^3^-^ ^^x- >ll 1 

(g) -^j-.?! *ll2=Ms}- ^J-;'! Ail 2 MISFET.P^ -IJ^I JLJlloJ^M 4»H1 '^ilh-^i =5i-!?-^J^-S- ^1 2 

»1 oj.'l-S- 5^.c- ^ l ■'S-^J. 1 ^f'^l MISFET{Q56), ' 

(i) 'S-;') =HI 1 -8-3^ MISFET?-^ '^7] iA^<i« ^gtl-J^ i-a-it, 471 ;«« 2 'd'+«fl ■S-'^'d. 

^2^^'^ MISFET(Q57>, 
(j) ^lll'&^t M1SFET4I ^'1 •»I12*«* MISFET^I ^«-slJi, l)- 

IV -tf?) ^^•^^'^4 l^'l ^Ss^l^^^ •a^'l-a-i ^JQisl-Wii. 'fi-'M'SV^t ^s^id^* ^ 

TifiZa] T^xjoll MISFEToH Sf\n t«^('<h^) =6^^-|- "fl"^*'! ^■ 

21. -g- i>iH ^)3-^ T^-^oii ii'H'H-*^-. -^^^i '112 5} -i-is-^ii ■''I'M^^^^'i I'+^-'f =a-€- 2i^-s-. J^7^ 

«i -S^'. '^ZSi a-^i^ »+4»d- fUlMISFETs^ *}7] 42^ i^'^e^! ^elxi 'il^t 

;')n4il! Ml$FET5l Hm.'HO:^^ -^-^^ '*7].yHl2Sl •f-'^i^ H^H -V^l »l|2MISFETfl} <ail^ 

;^n .!j.4=. .g. 4'>mii'a RAM»ii ^-g-^ 7j-'j.xn i-s)Amii| 3)i!s.s.«}4. -s-^a&'dsi ^-j-^ia-A^* 

iJLEl o]i]]o] .M~ARY*i- ^^-fts]"! SiJ^l'ii "IS. 8l-"a (folded Wt.lifHj)^ ^4. 
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"■vMltji- 'ifr ^-S-^ll -y-^SiiHH ?li'^4.. =dSj-1|-'r'f4i'> VGGoilt- -S!- H>'Hi"ll "f^^ l£.*r 

5.j?.t*jo)| £i|8ii ^'ai-'ij :»jsJ-^>J iX7\7^ Hi^viL-i- p.. p.fV -?-4€4. ^j^^ p.. p, 5;^ 

^ e||o|F.|. Do^t•5^•.^r^ J^^^ ilJf- AHS-s^-fej I -t'^tH JU^ii .E-<| 

■sj.-t 1F■n^Ji»c^. "J-^ Pi. P,*fl J>4«1I^ ^1'«'*H ■5-»fl«»U=a^'' VC-a- SJajl ?slo| 7> 41 

iK.a^il^5^|^^iL POfer MliLJSu £i.>t]^! MOSFET QSaf ^'1, *^}i.oi\o\^4 D, D ^^H 
MOSFET«H| *1 MOSFET ol 7||o|«.<>5 s.^-^'^'^A^S. <^pc4 i!*)! a)«t| ^ 

"l-ti^S 1^*11 "«^<H). "ON'-S-tHUi ^14. ^l^-^fl <a*«. *l55!i^ -g-'l 4*l*«^i Slol'H, ^l-S-Ml 18 

<!+ Vcc/251 :«.c}-45«l ^l^i^ *i4. i£.*i, RAM*! »J .SiJL ••^7! MOSFET Q5 

-S-n| "ON" -y-^i jf-r?! ■'ji'Hl -^^71 -Sittfa: SAt- -'^^fls. 414. ^I^IH il-^l ^vj^iflolfeH 
D. ^"l 'S»1it!i 1}'!IH-*1 J.5!9'tf3f -8-^4-& 9l5.iL si4. -a., RAM*! -I-'KM^. 

^i^o^S. SA4 ^'-f'Sftll-*. 'J»l| -tJ'l ic^ii^:«| MOSFET Q5-S-£' •OFF">*tJliL .%i4.. 

t}^ yo]^ all-S-S- -f xl^l ^4. 

• o1eH4 »^l>a•>«^47^ hh4^i ^4. --xe«>H. «») >a/iioiH)xi^- .^-4 ?ix|nv ^ aii-a'^ Jt-^i-g- *t 

MOSFET Q50. Q514 4*a-«14. MOSFET QSO^f Q5142J 'a-l-^oll-ir -^y] fd^l^'SSli. VGG2^ 
<i)- VG'4 -?-^^.?4. 'ail- VG'-fe- l/2Vcc4 ^iHAS-S. -1-^411 €4. MOSFET Q50. Q5l-lr ^ 7i|o).«c 
oil 4j'\ JL?ii'\:>\<iS. 7pc4 ^-S-sl-t:' eaofl iBlAJil 'J-'i -ON"4'-cili2. €4. °\^M "iai. *J4 

'*l's^7|7J(«E^^^aI 7|5l^)o« aiH-^L •*<^4 ^a-J- vc'4 wasFET qso. qsi-s- >j*|.*rtHi«')4'*i d. 

Dofl ^^■^■4!4. 4aJo»l "J«l|. '5hA'=li44Ai D. D4 «.iil44 ^Jl}*! n^-^^dii-'il ^-ft «lf 
5i4. 

MOSFET 06. 08i CMOS f-^J^uL, ji i^,^4 <3>J-?| i.j£.4 1^?! ''J-Ji«:^l<'l4>a 

n noil ?Jol oiri ^<3.) pII v id oS k iHs) /.V/l i:.!! Al jJliLoil ."Jjol^l-^J P«ll'rf MOSFET Sl- N^H'V' 
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J 

MOSFET^' 44 •-rt PS H NS7> -S-^ P^S'd MOSFET^l itiL^iL PS4^ ^4^1^ 

P*l|Si M0SF£T(.SL^1^1;*1 f^*)-?^ -^g-^^l. Vcc^f -^-iJ-sU, N^«^4 • MOSFET^I -5^ 

-5h^^i4. MOSFET-b >'il.2.a] I-f^ ^c>\] 

il-?- c^.ac.1 R-DCR-& -^^1 4°1"J^J[:^ fAxi -^f^l ^I^^^IV^I ^IH^^- 

tfHi 4£i^t*i C-SWt- tfliilAl MOSFET Q42. ^^<»] -a-JA^fl ->1 D, 

>*jfi.t-i|oiEm Ca CD^- >ll^4^-^ ^l*J^l^'=). ^1^ MOSFEl" Q42, Q43^1 ^^U^Ib ^iauf 

5H«»l|rii"|iH R-ADB-t s+-f.'^J;»HH '^-^^ 5.-?- <HJ;ii>*liii R5A«*i| 444 



3i)>i ciiE.o) R-OCRiL ^'s^1^4. «l7HI>^i ^<)*7| 5!-V-»iI4*lI>H -^^-g-^l <H,M&^a± A04 ^-Y* 

-^.y C-ADB-fe- .4|-J^^^;^<^Mi if-*y H^c^l^ >i.« CASo« 4?!^ 

C -ADBofl'M ^'-a-'ilAr ^l-?- «l5-ai|>;.^JJL aO-an^ «^i=.al| a^j^ aQ-a'nJLjL el.fo^|::^|^ 
:l4:£i^]M R. c:-ADBi?l- if.4^U 5i4. 

}>A(^28/43'RCVDATM56:51:41PM[EastemDaylightTime]'SVR:USPTOOT^^ 
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"iKi^cJ:! MA5^ i^^si] oj^i!^ Jfcii^n zj^B-jiH ^4. "^1 HI ^^,1^1 S^ci'iiA-b ^^14 

Oil j&^^ji^-] .^-;4)-A}.E||^., s^:iL ^^7] nflol'^l'-^. MA^^ -S^^t^}-^] .^.J^ -'^l-f'tl^l- Doutc>l)^1 4r4^1^4. ^e) l| 

ii, ?HJS. ><)-;'1 ^'^IV-^JJ?. *rw*l| «fl*l4 ^•'^I'H^^i DOB.'^l 'S-q-gr <«^^Ui -^^^^1^ 

-^JI e).olK.-<l±-i' --i-^ ^^iA'>\A'^ CD, CDS. 53^ -'15.2)1^5.51 ^<^^ 

.^i'f "a^Ja4. J^eljL, el-ojE. f^7\ ^\oW'>iX *rwol| sN*! v^o'\^\ ^^i^M*) DIB^l tele-fl 

:7j.ol, -^m^ MOSFET Qm^ ^^^tA A^AA Cs^ ^^U^elfp 

•^fl^iii i^Vofji -S-^<H| Sio^-M, ^^^^\ ^AA"^ Cs^^l 4^|:5L(f»ll write)-?- 

i^r ^ofJ "^-^rstliS. TC«»II 4?!^ <g'^:fJ.4. ■a-«S.«l5. TCrS- -{JJ'l ^3.3. S.*]^ ^.^-^ v\lm 

^25.o11fr ^^^-l 55iU-i>>3a}iL VGGAl 215.^4 .s.^lsM sl4. ^i'J'^'fSiil-'S- VGGt -^••=fl'>l..ij 

15. ^<lhM-S-&'d. l/2VCC)-§: ^i^nVA m S1.S. VP*f ^d^t'^fisl.?, VGGsJ ^d-S^V^) ^.-^ivi 

;»ls]jl SW-S. o)-f<>1^4. • • 

^•?J-1>^ilJZ. VP^I Si-H^li^ ^J{l^<lJ' VCC^ ili-t A)^^ -^l-^HI'b P^Hl 

iJ'sK^li^^) MOSFET 053 (;<ll l£l MOSFFD"! ^'Jii. ^■^^84. -^A •Sr'tf'S A»)- alitsj 
*f VSSSffij 4«>HI-t ^n^Usf SBf|<a«l ^-^rd 4«>IA£- ^«fl^N PfM MOSFET Q54(:«t|2*| 

M0SFET)J4 m'H MOSFUT 055(^2^4 *<^'Ja4. -^h^l Vf^*i MOSFET Q5Za> N 

• MOSFET 065^1 4n«.<1 ^IV^M^M tt:*!-^. ''M -S-llr^ A*« ^'^s^^ ^'4 a»<8 

r^^ «lfr^^^«< ^11 'a^^4. 

^P] 4<'UJi <8m*l N^JIM MC«FET 0535) *.g.Sf4il 11*1 i, N*l|«a itH MOSFET 

Q5S{'Ha) t<l MOSFET)sI ■S-J^14. -y-a-l ¥m MOSFET QS4(i«ll2J>) -1^ 4^ 

MOSFET) s) -S-X'^Jil JF.tflloJ* MOSFET Q575| Ho]s.<>i **^!4. S-ullojS. 

^"M^ns. VP5» 4:^ MOSFET Q56, Q57-S: 4'-|-iq .S-^l^Jol ^4}^<a- VCCs)- ilJLfl) ^ 'll 

^T-'a^) ^>Io)l. J. 4:Jtii7^ -g--?- '^•^■5)01 ^^'^<^ VG'-g- ^"&«>-£' ?3ol4. -S-sflolS. ^l<i'tf-'J?3)-«. VP 



47l MOSFET Q562f QST-g- -?-«i!>H ^-1-^(4?-) tCS-fe -^l*!! -i^'l 4 

"J-^i^J- VCCy2o|} fi)«ft. o> MOSFET 056, Q57»l ^-/X •ON'^'I.S. 5)^r 2J.£--^ ^Isil 4^) 

PA(X29/43*RCVDATSI6I20056:51:41 PM [Eastern DayligMTiine]*SVR:USPTO{FXI^^^ 
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MOSFET Q53.«l "j «l it^ "^i" Vlhnl-fr »M| e|)^4 ^ft] MOSFET Q56^ "^Aik 4'^ yihft2iL4 ^'=Htt 
^SJL m 'a^slJ-. -^^l MOSFET Q54-^ <a^«t5?iaf Vthnl* 3L?l*ll t)|^;a MOSFKT Q57aj 
•?JlliSi^.<l> VtJip2-s!.4 -a»JJa4. 

■^t^a-fl <U41), ^^N^J-^J VG'4 VCC/Z-^"!! •^'Jl MOSFET Cms\ ±,3.^ VCC/25. 

4. ojoil cfl«H'^i .1 ll^S-^a^* VCC/251 •Ji-'U-^.'^^-R- ^oiiil. <aeilft) MOSFET Q53^^ -^J^liU^J 
"J-x^ ^c?)! i<ll«?-*l«.«.-^. VCC/2+Vthnl^ -'^14. ^^^HH-b MOSFET Q56-a- ^ ^l"! 

IL, ±S.^ 4«N .=!- Vthn2Ji.4 'tJ-^l MOSFET Q53^-] -"oM 'y^?J:=l!'y' Vthnllf' SiH) 

''l7}si-A\ SiililiS., -OFF"-«i;!lJ?. ^4. -sf'^l MOSFET Q57^1 Sa<H-*l5- 4-l>?>:*l«'l 4. <•] 

^o^\ ".^^-^ MOSFET Q^6^ Q57»l A-^- -OFF'-a-^ll-S. "^^ MOSFET Q56, Q57-8- -S- 

>!i-t=d1i- VCCsl 41-7] ^<{.l; VG'4 •S'^ij MOSFET Q56*^ ^loJ^.-^'U' VCC/2+Vthnl«11 

-^T^l^j O.JJ. x\iys\o]X\, J. A|.;:5lo}e,| Vthn2.a.4 3.7II s\trji, MOSFET 'ON'-^^eH^l s^o), 

^^xi<y. vca- yCC/2+Vchnl-Vthn24?l '*J^4»-*l-^4- ^"U >si^'ii'i> VCC^-h JS-^-^S-b P 

M'i MOSFET 057-8: 7l|ol5.^.lKVCC/2-Vthpl>sl ^'^^ 44'»1, ^ ^I4£.. -■t.tZi ^o)/!- 
A«+ <s!4*l«-l<isl-fe- 7i4, "0FF"'{hcH-5- i1-^)*4. 
^J^^ll VCC^ ;»1*H ^nJ- VG'4 MOSFET Q57si ^•U:?I<a-(VCC/2-Vthpl)«fl 

^0|sijjs.ji. 4S|X JL ;*|-^<a'o) Vthp2.V.4 .^A il*?!. MOSFET 057*1 'ON'^Xli €4. 
MOSFET Q57iq "ON*'**!!*^ VG'* VCC/2~Vthpl + Vthp2«^:«l 5«14'*1*J4. 4a|- 

^J^'J-^J VCO 'S+oll-fr Ni»8«4 MOSFET Q56* a »lol«.Jd'tf (VCC/2+VQml)i) 4«H 48)- 

^ a 7i)«>li, &±<ii 444 Ji.4 ^4*14^ sl-fe- ^4, "OFF-'^eII-S- -fr^^Vfe ?!*I4. 

if^jE, -a^^llh VCC4 ^^tv -^'li'J-if'Ofl .VG'*fl 'S-Js-'l 'tf^J4'a. -*J-4 Jil-o.^^U- 

V0C/2-S- 71 44. ^-S-ol -*<)'7l efl*4t- MOSFET Q534 Q564S1 "J^fliSlt^'f} Vthnl. Vthn2 

^ MOSFET Q544 Q5744 ^oMlit»!''J Vthnl. Vthn24 44*1 4-S- 4Jt4*]-S6i-S' . 47^5*1 -feti 
MOSFET Q56 i-e:- 057*1 "ON*>J-t)lS. ,Si14 flflS?i-^^-|- 4)^4x- ?li'»14. 

47) "^^^ MOSFET Q564 Q57-Sr -S-4*fl 'ON'^^^MlJ*- 4-b H*! :i •5-4^nT-rr A-t- 

jL ^14. 444. MOSFET Q56. Q57JS) ^eJ^HA* 3.7(1 'a>S}44 ^^^^S-W-. 4¥-«H "^^^ 
?4 <y4«5iA-?- ^'il t '{^ Si ^!4. 

o) /j>i)«iioi]^^ HlJi4'^-8- T'-«J4-fe MIS -8-^ C$^i ■e-'*4A Sjs-*))4 ^4'1- 1^7^171 444. '*7i 
*4-'J'tf VC% >-.4*14,E. SW-§- tI^Ha^ ^7] MIS -l-tf Cs4 4*I^.J!!-?(#«ll»lJt)*^ ■5"3-^4. t'-^H^I 
VG'-c- 4t-g-'?! ^■*-7«*}«.S-'M»l Ni»llvi-;i4A) #«s^ MOSFET Q584 S]'M4«H| '^-e-a 
4. MOSFET Q58i>l HolS.'Hl-fe 44 *^44x? e4"Jr. -*l^4« R,(;<434 4<*^S!r). R,(44 
;«l*'r'«j}-)-S- 444 ^^^3li2.s. Hl'^l^i'y- VCC7^ ■*t!^J4. "1 ^^44 MOSFET 058* -*i44.sJS. 
-OFF'-ai^Ji 471 444, >J-4 -H^- R.4 Rr^l 'a<s-='J4-& 'i'^ Pi4 4'-a^4. '^■4 ^-Ir P,»»l 4js.4 
ja;,);i!J9)s+ 7^4. *T3-al-t ^<>9 4««4. MOSFET Q58-&- '•0FF"'S-4.S. * '7"'7> Stl4- 

ikM-xi MOSFET Q584 ^S-^l-^t SI*I4 444^ ^'H' 4^4- Hl-^ P.7|. 4^ R,* 

ja*¥-«4. 4?J*(I 4«H. -^4 MOSFET Q58«1 •0FF"44«a 4, F»*94 <a44 444 . 

«i '^ail-l' MIS Cs4 'I145.*ll -^^t -t-H 5^4. 

i? j.^ p :a Pi- J?-*» 3ii«V5)5tl>-- jaJ*.5^;<MI ;?l'^-jel?il SitV •'3^?s^-8- 4-=?-^i €4- "I 4 
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->)^cH;^|,t4^. jjl;^! xJ<^ot o]:/}*? tjK^^I ^^{5)<>il'^ ;^^s^^t>^8sl.i;l VGG*>iH VG^f -^if-^i4. 
(5)-& <*ifJl?)!^l «>tlxtfWoii .)j.Jj:.5^ ^•j'^^^'Mi «^t-it^t, 4^4^ ''(J^^-cr'3^(5)'tr 

-^1 ?isL. Ml<^lr4>ii D-^-! ^H^^JL $14. N^lN. MOSFET-& ^llJiel'^.i?-! MOSFET QmAJS. ^iJisl 

* '<K'S.«}<«^(10)*ll ^7]^S^ saV^ef.. J£»ll*(12)-fe »lBf|olt<|^ 'Q-!^ 

P*H MOSFETsl '3^ '^"i'^^r ^is.s] VCC->f! ^4^^"^}. 

«fliiJi/l- -^^^t^. 2l!i]A5.o)| ai<H-M. »ifl,'iiBt<H «.iS..!l7|. 4«l4n| RAMii.^ ^l-fe- •^^{'ll 

74 A^-f^i4i^^ 6H^JL-§- ^J-? ?» PM 4<>I4"4 RAM^I -S-^hH =.!.a.4 ^JJJi-fe- A,S.m.4 

RAM*! •S-'d-s^ «}^'\^]o\ ^-a-^cK 



■m 



■''•'i'/Sfl 



M 
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^4. 4^,11, Ai-^ p^ofl VCC/2JiL4 4* ^*l(«ll'-S-g-Ml'(»V)-5- ^^o\]M <>] t-A"]*^^ 1i 

«l t^iL3..^ .-tajs.o^cisi "flJ^-a^ s.^s\ it=L£.oti-^* ■St'F^-fe- ?J»I4. ^•^] 

^ ^<H| CsJil IJ- Sa4. 

^\£.nH, 'J^ P^oll VCC/iJ.tt.4 €• ^^-§ ^'••a-«!|'H *r-A sa4. "1 5i|^.E.-fe HsMM C«sl 
ifiliS-Al-b -'^r^dt .2:'^V4-c- ^«14. 

-g<[iHV(4)o.i 7jif- 2<:4#7| ;?!«H. 4-g-ii} Ei|^.K--S^ •'.J'S^h Xl4, ^.-^ PA S-"i 7V^ 'g-e- 

oj_i .ji-MHl-tl "IKcp^^oi) x^sll'^MjA^ al'«'l-5i-^4. it-h ^jl-'^ P,»tl ^;<I'J-'H-S- ^-^-'^S^ -y-lHI-^H "flialili 

.<H| j!.^<|'g'-^J:£.-S- 4''lii*4. "H, ^J-^^l'lf-^ 7V.?J. ^a-^ll 7Vj£. AtIck o) 

^oUS-'jeH^ 'fA^-oJr "iiS-cHioll -!}-;'I-^4. -o-^'4 4>»l£.. al:^-^- -^Jft^iVJi 

5-'*! ^I?1^4. 

'fl'* VG-i- -fjS. ^ tt!«AiJS.4 7Hr«W J«14. 

■ «)I&s.»l|' Sl^l-^i. ^-^i- Pi. Pi* tiV^-S-^< ^*\^ ofl^X-f -iJ^iR- 5li 4*«^4. 
4-$^ ^-^ P.. P,t- -t-AVjS-is. ^14. ■i?'. ^slS- P,. P.4 il-f ^S^slfe *i-fr «i4. 

t4«^Ai, -l-ah^t!)!*?! sa^'ifte MOSFET ^'jJlofl* ^^l* R.4 ft,* 3l=M-*r^^^<U- Vcc4 

■5"a-Ja4. <»U, "J*!!. MOSFET QS8-1 "ON'-jJisSi s]2L -g-;^! ■^"M'^^^ VCG4| 'i'iJ^ ^ 
Vcc/2A| ;aa}-8- CssJ -e^s) ^J-^«(| *-B-«4. *:*l*l 4<'I4''-1 RAM4 *«^* 

'»4. 

4 nt:^»l| 4*4 ^iar A44 <li4'J4. 

[1] 4''14°-)^ '■i|5',sK-§- -y -y ^t MOS *'S4 /ihl-Ti-ll <i!45l 4<>lH«t ^iU-g- -^-ii-?!- -^r' il^.-^- 
MOS *'5)=5^ -fi-^.}4]tt- 'i^-^K.l 'T- X14. <U«ll. *-*J-i>l ^-4 'iJ'*''^. »1 

III -1J^4<U 8-'y'?>-t- 4tl ^ 5aTr »Ho1i='J''J'S: ■y-^4J3., 44S./«)i-a- 
MOS '^r^^-'JtsK^ii^ 4^1-|- -'^4* ^ tl4' ' • . 

[2] iJ-^i (D'XI is|aD. ''J.J^^^4 i-t 4o!4''l*J RAM^l •^J'^g- ■*J«??^ 5a4. 
[3] MOS g-^J'i'l /IjolJE-ofl -^"^^ 4-5.ifi yvilsi N^ShJ M0SFET4 P 

•ifl'-i -S-ej MOSFET-g- ^N^i ^J-^«H -g-^ ij^.^.^jo)]-*! ^q^lS}* ■^■8-4 -g-'lHl, •J)' 4-^^ M0SFET4 
7(io|c.oil 7tzj.a1 MOSFETAl <y^l5t •ii<'Ji4 ^■^^jt'i AJ?! -^J^J <y*il5it ^°i* ?f-fe- -S-^ isS^*! 44 

8 is. ^sH«j MOSFET*-!) §-|-a| «J{-*J-'!l*J-* • "fltf ^]3.jL«H-*\ 5!<Hl iq«H4 <iA 

I MOSFET 4°H^1 A^r ^d^^f 1=^ «^7]\v »i4. o]^^ sl^flx], MOSFETofl 
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iKels. 7i«i5l^)c4 ^J*.*^ vl3i|>'l»)«! 7l-&'{!'«-^ oi^oii Bi*f|. ^^Mi-^<Hi :| 

:a<}h1h^3Mi2. VGG^ <AAAA3. ^^*a.^.Si4. ^iSJf-oll ^^]^ 44 .i}7l -^IZi^l ^| 

MOSFET Q52, Q55 ^^ofl ^^-^^^^^^ 4-8■4<^iL ^4. ol ^4:| 

si ^'j^i^jt^N-^?. >^it?t4 Aii^i^ ^i4«?i -^i*^-!- ^ 4*/y'av.4 

4^ .!t<^;d<i>H-&t'a Vcc/2)-^ ^^tt -r 5i4. ^ ^^H}-^^*!^ VGO^' JiH^^ 4o|ii-c H^^^ 
MOSKET--^ a?l*fl t«-2-l^ M0SFETi>1 <U,^l«it 'ii^-Sr .^^^'fl 4t- »1^-'»J<;| 
i-)^ 5i, MOSFETiM ^ll-^^o)-?- 4^^ A'>\3. ^It^^s^ ^'^^ ^ ^ 

7N^I -imA^c A^^. Si4. it. A^l^lSliS- SWS. ^=17V;.1 ^-^^ ^H-^.^^ ^ 214.. MOSFET/ 
Q58 c«-J N*ll^^! P*flSl MOSFETJL -]^'>]A^ CMOS ^H.^l^-* ^H-sV«^i «-4. ^ 

>»i7i4s. 4*i4ii« RAM«»! ^'a^.(»s««»i;«i«> ^"^1 -a^i* ^ Sii* *^ 51 

iS. «MX *4. *l 5^-?-. SI-?- ^i44^7V 2i *4-44r ^4. 

«*4*^■l■ 4'»}4'>t RAMo] 4^44 ^^^l .'i4"^ '*J*3*>^" 4ir44, 

AH N^-i MOSFET QIO. QH. Q12& ^'D^'ffjis.ofl^ ^D^il^ofl j.^ll>a!J..| 

iqfe *«Ai>lJ-. •#test7> ^«^€4. >a:fc *t»t-fe- ^-fSl4 Ai^ ;il^^io«\Vcc{»5V)i\4 MOSFET J 



QIC Q114 -a^lli* ^'^n i:-?: ^"^Kofl-^- ^-ii 6.5V^»1 ■^45151^ >^ ^4. ^^^'^ 

^test^ jiafl^^L. ^v^iH IVi^a Sjeil4 ^tl^*!"! MOSFET Q58-S- "OFF'^is'-l^ ZHJ^ NAND 7iJo|«.. Gi | 

"^uL. tf. <aH«^1 IV,. IV.-g- -S>*«4 MOSFET QW-S- •*0N-4^i4. 4?loll 4*11. ^^'-'i^ . M 

Hji^a^oi^l AD8^4 'SJiit 4i'lli?<H! i^5lJ% & -g-*^]"!:^ ^-^^'^^alii^ VPi>l ^<^^ 4'a^4'. 4 
^p)]<HM 4^'a4 Ai+H ^ti^ Sr -^^42. ^'ihli^-^-ih VG£,^ 4-8-1^4. «|J?-tl4 Ai. Ai+i 

Aioll^ 4.E.all<i"14 ADB-f-51 Hjsli. «'MV7l.x|,g. -.^^ 
-il.'iL^'Pr H^44-S- ^ ^^-^ i^^^* W«H4 4-l-4-&,»|all4«1* --^ 

»iija.sl>flo)i!q.v^ *l«lti: ^«(|tM-A. *4. ■^v Ht.s.*«. ^Jft^floJI ^.-fe Ja-JS-dnoat)* 4*^ 4 

7)^^4 2'«*< «^-S- «!■§•« 'IH^*!. Hli^ 4^N4 nt^^H*^^* a^'d^ || 

•5- *Tf«Rt Ja^5.&4 4J444 ^V^a^fe -iuz-sj^i- 4*t«|i t4. ■s^»114t|4 ^ 

^^-Hl <flA^^ iJS^Ji^-& Vcc/2 4^14 ^!i^5a44i. !a:»l5S^14-'E. *4. t^«1|4* *i«4.g. 
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■. . HlJ.-el'^it- ^ ^'iiaj.^.t- MOSFfrr rnl^J MrSFET°l| si\i\\A] ^A^s^o] ai<Hi ^4. 

iji^oll /Jl^Jil ;i.ii4i-c.iill»J <Hi^«fli^ 'dfl MISFET(Qm>-S- i^^x- "^isj-lS, [B] (a) 

J'^<S-^^(Q55,R5), (e) ^3'i;>iHA), (f) >l|«l^ -^4 ;M1 1 »H'-t-t^*l 'Jn^r^-M 4-8-^ ^<Hl 
£.3ll«U ^ -tf^l ^3^;^"« ^lii^g. !:£.:?! <3i^ ^ i MISFET(Q53). («) 1|«|J1. ■*W k 

i^'^shfe- 4* ;<fl2 5,^J^s| ;«q2MlSFET(Q54). (h) AJ?.,-!i. ^^71 ^ 1 "dRH 'iM^ s^^^l 
1MISFET3I ■^iy] 7i?\s. H -^7) ^fllMlSFETfll ^''\ ^3*^9 ^^ '^A 

.4| MISFET(Q56), (» -tf^l »i| 1 MISFET*1 d-S^'^ ^i^^ rtJLi*:. :*(|ZeM 

«< ^fl-^ .^^"U, 'i'-xl ;m2MIS.FETil ",^7) -^•IS. '?l ^2M1SFET*J ^7] S.'^'d^ H<>] 

;fl2 4''^ M1SFET(Q57), (j) 4^1 ^ 1 ■g^'M MJSFETal 47] "Jt 4.^1' 

^I2^ej MISFETSI >M A^.^-^ 'a^hslJl, 4-'! ^fl ^^M^l^l^l -ti^^^S. ^^J;*}^^ 

•JK- ^^-l llJi.al'^'fl S.^sH^ 4-71 c^^H^S^ :^^S,Si -^q^^ ^4ii4:^S.(Sw)-S- 

"ii^l 7)<»44*l. • 

2. ^lll^y-'-il 5a<HH. 47| l^'^'r'a* 47I ^-n 1 «5>;«Vs|. >J-7l ^IMISFET^I 471 4*1 
<Xl -^.l"-^. i£.is£i-£.8ll''J 'gii. i- 47) ;«l|2i^a«S)i4 ^UMISFET(Q52)4 JE^^Kt- 4?! 'HiZ^l*} 
-ft}-S- '4'l ■««2'TV4*f 47l ^!l2MlSFETaj 4^1 ?il»)lL5|-al 4«H1 ^'tf^ ^tA^i-JS-sflil^i i-t- 'Jt^^ 
4-71 A!|ii;H.i^«} i>lj4M]SFET(Q55)* i^J-*)-^ "Ji")! 7hi;5J-^}. 

3. «J2'lH JU-H-H. 47| «t}-s.>« 7)«*}^i^;;- 4'>14'!)^ «ai'5J '•^-'flit •«j2.ejo|:sL, ^j-7| ^jJ^^-^^-g-j^ 

4. ittH-H. 47lrJ:-5-»^ 7l'*?4*l-& 471 Bl|«di«:if»H- ^it-fer ^ 1 ^1 -¥-^4(1^2) -S- d 
.«.-^aVt^45-«ll 7|q:};^>|. 

5. ^4*0)1 3l»14. 47t JHl lilJJ.'M-b.BilaiJS. ^^4-11 7l«44Al. 
• 6. ^41^*?) tlolH, 4^'l l-ftl-fiW* 471 «tii.*i| 7l4j4*l7J ■•*4 'HimA'UA* "ife 

. 7. illfSh'fl 47| <tJHA|J|j6L4* -^71 "i|j2.i!|'««H| J-iy-sl-t 47} 4JL*;«I H*ll4«|.<ij ^7] 4* 
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' . ..;.(vp). ... ^i^-^^^HP.). ^^^^^^^ : 
; .... ^^^1 ^a^^^ -^^^ -^^^^'^^ 

^3HMo«'^^-Vl /-.i^^^ mW^i^^ ^^Ai^^f^ .11M1SFET(Q53). (g) ^ 

.,2MISF£T(Q54). (h) ^^^'l ^U'^'^H ^^^A^J ^^.r ^ 1 MlSFETi^ . ^^1 '^•l 

MlSfETCQSfi). (i) --^^1 ^-n*^ M1SFET.1 ^.1 '^i^ --^^^^ ^''^^^'^ 

..,0, ^ .UMISFET-'H ^7, ^ol^^ .iAJ^ 'fl-l:^^ ^^^^ ^2U^l^«a?i^4 ^e.44oJ 
.I^-y^i^ -if^l ^l2^-=fll!.<^. 'HtZ^'!^ MISFET(Q57). (j) ^^l ^U^'^ MISFET. i^^'l 
^ Vi ^2^«^ MISFET^.>*^1 ii-^-fl '5l-^=^'a' ^"^^'♦•'^ '^^'^^ * 

4^.u i^t- 4n^-J^* ^-^^^^ :5iiK'a«^-(vp>. [cj ^i'^-i'^-^ -«^^ 

9]m^9\ 4**4 -.H-Aia. ^'^^l* ^?l«l4x(Sw)* iE -4^*1 
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Ai^] c}^^ i<i-A-s\ 4y.]o8 ;^:11hJfi -y ;H) I ^d^i-a}- ^J-^'I it.*! *U1 if,.*^ -a^l •S^e^'i!:;*}*!-^] 

40H itJ2-4i-=.?Hl<U^i§- iti''?^*! MISFET(Q58)-g- .t^«U. -"<^;'l 

'^js?^!><>-v:- -'J-.'l ^11 2 <a ^-^ --Moll 'iHKtlt "Jr-s:*!! ^l-M^^^I. 

.1.6. .♦|£.'ti(W0-W3). <^*^?ljal ^^l«'lc^'il(D,D) >Ji O'ls-Um ^ixm^-^ 'it "HUal H-aflM . 

(M ARY)-S- i<8-«hr- H^^^l 7l<ii^*lJS.>«1. ^fl <MH'Iia| '-1^* ^^"Sr ^.a. •,■ 

^it44 »ls.el|s^. -ii'^ MISPET(Qm)-g- ilJ«H, Ht-f.^! ^I'i'S-^-S^ [A] *^^S, 4 

OH .<i|i.«l-f«il4(P2). [B] t>t ^ 2 siJ^'Ji'F. tC] fJ^^^hS- ;*ll3i»J^f^^, 

Jtl*.>H?-'»5^li(Vp), |;e3 -tfJ-l >IH a|J('"'5i4sf ■i^^'l -T?'?J'a-'a«-M -5)^1 'l^^it^^H ^^IJ-*! 
J., '^i'l Jt^sl eil-tJE. ;!j<a'Ji|. ^^7) <S'«N"^<{J-9'*| '^-^l ^jiil^ll-".) .-flSLEj^oU SLIJsJt >J-7| . 

f|aMle)«) ^d^J>.?L ^S-^tftr iii-?l;*l3l-S-(Sw)-i- ^N^'^*!. 

19, ^))i6«oH| Xlo)-^!. •Ij'^'l ^51^*141^-^ >J.7l ;>i»J-'{i-*SiljL5} 4^1 -S^s^i^ij^oii 7,)[ih5l ail 1 -d^^iij^K 4 

/] 4.5.4{:r.i :xi^of) i^tJ-.-i} ^-clri;!tK 47) >i) 1 Dc|«-i^Vil- 47| ^9]f]s\s.s] 47l- •S-^l'tK.sM >^f<»H 
^.^JH di.'?.>.-.E.i^l<ll^iL-5 ^i: MISFET{Q58)-8- it 47) i^M^Ms.st\ ^ 2 "{J 

• 20. ^l6n^'>^l sa-H^i. 471 ■s>^^a<D-s- 471 ^i^^-y-^ 47) ^^^ms-s. ^^i-i «i.e.ai 

7l<*-!4*l. 



To'- 



•22. 4n^<^ 471 45-*l) ^l-M^J-Al-fc 'Jl-^it Hlia<»U, 4?) "J^^'U-* 4 
7| «tM.*l| 7|'>.14^»1^< .-»'-f^'«'°J 7l«M4A). 

23. ^22^4 Xl<H-*l. 47) olsl7llJ»l tHloIt-Mi^- «<l'»|eVdH(D.D)»« +4*1^ 47| o^iH 

'HM *l.^:.4-8r 47| <H8l7l|*l ei|»li4-*i'^5f SLim*\ H*\^S., 4^1 "fti^l ^e|?n.«J ^A.??J5. 

rll ftl r-.l A) .«1.A1I >J et- ,V, III. ^^ dlll ?! nj 
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26. «|e^)|sl «1^AJ(W0-W3), «iebll^^ ifl»ieHd(D,T)) ^ ^l^Ml-^-l "t'S-^IWl^ ^Ji-t- 
(M-ARY)-!: iL^iF^ nt^^ =8-^i!.^. ^^'I ^=1^^) ■>ll5!.=!>J!5^ ^^4* W ^^^t- >JiiL 

;i <a;.F(>il2 J*.iv5)^b) n|;^l^d^^-S- «i.-r 2 'i;^K (c) ^ll 3 'tV:«K A) . (d) --"rJ. ^^^1 =^ 

■ ■ 3 -i^y'o^'ii'^ ^fi 1 s^^^^ 4 1 misfet(Q53). (e) is-oii-a. «i • 

;M12M1SFET(Q54). (f) -^J?) ;4 I 'LV^^^^-^^^l'^l'lMlSKI^^^ -1^71 .^-all^d^F*! aH<H1 ^ii^l 
■5- ?t5- ;*ill-^1<*''r'LKQ52.R4). (g) 4 2^M^ -^y] ^1 ZMlSFET^^l -V^l 4*1*11 
€ =5i-5r^3.-S- ;fl2^i!}r-'ii(Q5S.R5). (h> -SJ-;'! - :*ll 1 St;«V*ll ^^H' ''H 

MISFET4 -tl^l ^lol.^ >a-7l XfllMISFET*! -^^l -i*l|^<»1l -^J-?! sHjl «y i>llifl«a- 

-a- ;4l3'ail=5i'?^«k> et-fe- ^'l ^<(llS-'fl«ftl '^l *'^ M1SFET(Q56). 0) >*7l ^^IJ*'^ . 

:aiJ5Ml' 4^1 'a 2 £.^11-^ J«ll2 4'i^ MISFET(Q57); (j) ^J'l ^l-^^ MlSFET^l 'i)'?) itS^ ^ 

27. ;«1126'^ SUHH, -S-^l >l|.l'*l*'r't>-S: '*7l ^ 1 -ji^t-^l- '^c^J'l ^IIMISFET^ ^^l =^1 «lJL-»^-5] 

;<11 1 S:.4^^] 4 4 MISFET(Q55)^' 7H=&4. 

28. <Mcbll5^ ^£.^,{W0-W3), «MiH^*l ell 011^^.(0,0) 'il oJel^H^l "U-M^-S- ^i^^ ^\^^ 'H-'H*! 
(M-ARY)-§r 'il-JLsH 7|^l|-Sl5,Al. m <^z]y^^ ^]Sl.\!^^si\ Hy^s] >{1^-S- 

7jji;,.«1-i- -5i-t; o^SP.4d^. -^.iSi MtSFET(Qm)-8r .!L«J-3H. -'-^^l ,»{V.S.i« 7l«m^j«)^:- (a> ^ 'y^'ti-^ "it ^ 

(b) Mi-^ ^i^i^h (c) 4 3'iV4(A), (d) s.eli«a, t^^IS. H. ^J'] 

4-.JL:i.^ ->fli.t^^^ ^-ll I MISFET(Q53). (e) JELfll*! >^o\Sl '^i^] Mli<'i?h9 41t^ ±X>iLJt 

^a'-c '^^^l 4-& ;«ll2iL;si^sl ;»]|2M1SFET(Q54), (f) 4?! MH'a;»^>^• ^}7\ 41 

MISFET^I ^.aflSlJ*^ ^^l*!! 4.^^ I ^«l^'f'tHQ6Z,R4), (g) ^2<^:^Si\f 
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>^ 4^71 'Hll'd'H ^^i-M J^'fl'^i. ^'■^I «i 1 MISFET^I -^l-^l Hols, ^^y] »ilMISKET.«l -g-^l i^-fS 
••7'>i|'i^l^^I'>l^-3'^^'t- ^^?t ^U^-^^^ MISFET(Q56), (i) -^--l ^11^*^1 MISFET-<4 

y] AA^oH AiL^. -^•71 4 2 ^ ^'DSl. ^I12M1SFET51 >j 7l 7fl»|- -j^ »^7) ' 

7li2MISFET5^ 'it?! -*1<?lfH| 7!lo|£.^;^JL. '^vl ;«tl2i4<S^I A2^^ MISFET«557). (j) ^ 

"i -IH-I ''l-i-Asis. -^^^MM^ JNb ^^.'^^{i'lh^-- ^""^^VSt ^-'^-^Wl- T^«l«Ke 

n. ^m^<^] sU'-H. -i^^i 41MISFETS1 ni^i^^ihits- m i t'M misfet^ oj*)i^i»^istJt=t ^ 

30. -^129^*11 Stl-^H. "^^71 ;flli:«l<9"h'-A^'r ?M ^^a^ ^ 1 MlSFETs) >J-7l *\'>\ 
oit^m 4;.<!L^-i«l«a 'Sa.-fr 4;'! ^2.'£.;H^a! 3MISFET(Q52)-lb -S-^l ^I2«i* 

4-<tV-l: 4>l J'U'i'*^ ;fl2MlSFET41 H^]s.s\a\ a^»H1 ^iii4;-S.afl«ti'SliS.-S: ^ 

-J}?! ai-fe-^f^l -V-«>li)-& KtJS.;^! 7|<^J?)'i»5. 

•34) m^^.^^^> ^'1 'lllMISEF «3i '^''l 'U^'^l MlSFETt N^l^ii MOSFET^^iO, 42 
mSTET M ''in ^\2^^ MISFET-b P*l|'^ MOSFEJod Hl-S-^d ^l"^^*!. 

35. »1l27t«n SIHH. :M13MISFET5< ?l]ol>-'e 'Sh^l ;»a3^:*H 'i^^^la, ^^7] ;.li4MJSFET4 

36. ^)3S^»q Si-^l-^l. 4>1 1 MISFET. >^7] ^NMISFET >3i ^^^1 4r*l MISFET-fe N^U'd 
MOSFET'^lJ.. -5^7) ;4 2M1SFET, -^J-?! ;m3MTSFET ?i >9-7l ^2^«i MiSFET-ir P^H-i MOSFET^ 

37. »1|28^1 Sl^W. ^11 1 'H-^*T-^J-& -y?) ^l-a^V^f 'JF'l ^qiMlSFET-^l '^^1 7q«|iSf£) . 4«1 
«!1 ^^^Jtl -t,2.^ r-=-«'''^ ^-S-'S- ''i^^ '^^^ aO 2 5-^^*1 >l|3MISFET(Q52>-5- if.««>Jl, -^^l ^2;»|* 

38. mm si'H'H. "y-^ribJ^*!! ^i-si"^*!^ m <a)>Hi:fc HAiioui, -^^7l * 
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40. ^28»H -i.^] 'i'^^'l'*! "^l^^-l-^^^ ^-•^•■'■^ ^i-^al -.t/i ^Ro,!^ 

2MISFET =Hl 2-i'--i MISFETb P*!)-*! MOSFETIl H^i*l| 

43 m^H 5^^^''^. '^IMISFET, ih^l ^4MISFET >*71 MISFETfe N*l|vJ. 

MOSFET-1.3, 'Sh^l ^2MISFET, -<h/l ^3MlSFET H ^i^] MlSFETt P^H^d MOSFETod 
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